Identification of an inverted CCAAT box motif in the fatty-acid synthase gene as an essential element for modification of transcriptional regulation by cAMP.
The antagonistic effect of cAMP on the insulin-induced expression of fatty acid synthase (FAS) in liver could be mimicked in vitro using H4IIE hepatoma cells, both by measuring the response of the endogenous FAS gene and by assaying expression of transfected reporter genes containing promoter elements of the FAS gene. 5'-Deletion analysis and replacement mutagenesis revealed that an essential element required for cAMP antagonism of the insulin effect is an inverted CCAAT box located between nucleotides -99 and -92. DNase I foot-printing and gel shift analysis revealed that this region can bind a protein present in nuclei of liver and spleen, organs that express high and undetectable levels of FAS, respectively. This protein is not a CCAAT/enhancerbinding protein, C/EBP. Thus, the FAS gene appears unusual in that the sequence element required for transcriptional regulation by cAMP is neither a cAMP response element (CRE) nor a binding site for AP-1, AP-2, or C/EBP. These results suggest that essential to the regulation of FAS transcription by cAMP is the interaction of an inverted CCAAT box motif with a constitutively produced trans-acting factor that either itself undergoes modification in response to cAMP or associated with a protein that is produced or modified by cAMP exposure.